We show that there is a negative relation between leverage and future growth at the firm Ievel and. for diversified firms. at the business segment level. This negative reiation between leverage and growth holds for firms with low Tobin's q ratio. but not for high-q firms or firms in high-q industries. Therefete: leverage does not reduce growvth for firms known CO have good investment opportunities, but is negatively related to growth for firms whose growth opportunities are either not recognized by the capital markets or are not sufficiently valuable to overcome the effects of their debt overhang.
1. Introduction A centr;l.i issue in finance is whether leverage affects investment policies. On one side of this issue are those who maintain that a firm's capital structure is essen;fally irrelevant. A firm with good projects grows no matter how its balance sheet looks, because it can always find funding. Miller (1991, p. 481 ) argues that we should not 'waste our limited worrying capacity on second-order and largely seif-correcting problems iike iiliancial leveraging'. For those on the other side, *Corresponding author.
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however, high leverage reduces a firm's ability to finance growth through a liquidity effect. ' I\/lyers (1977) shows that, in extreme casts, a firm's debt overhang can be large enough to prevent it from raising funds to finance positive net present value (NPV) projec!s.
This paper examines the relation between leverage and growth o: er a period of 20 years and finds a strong negative relation. This relation holds irrespective of firm size, how leverage is measured. and of which variables are used to forecast growth. Using regressions of investment on the components of cash flow,, we show that a dollar less of operating cash flow is associated with a smaller decline in investment than a dollar less of cash flow brought about by an increase in debt service.
Management chooses leverage based on its private information about future firm growth. The existing capital structure literature suggests that managers of firms with valuable growth opportunities should choose lower leverage because these firms might not be able to take advantage of their investment opportunities if they have to raise outside funds. 2 Consequently, a negative relation between future growth and leverage could arise because managers of fimrs with good growth opporttinities choose low leverage. Such a res r;lt might obtain even in regressions that control for growth opportunities because leverage reflects management*s informat;on about growth opportunities. In this case, Miller's dismissal of concerns about leverage would be correct even though there is a negative relation between future growth and leverage.
To address the issue that leverage might proxy for growth opportunities, we use an approach pioneered by Lamont (1993) . In a paper on oil companies, he examines whether a contraction in a firm's core business segment affects investment in noncore segments. If leverage only proxies for a firm's growth opportunities, we would not expect to observe as strong a relation between growth and leverage for the i-irm's smaller segments as we do for the firm as a whole and for its main core segment. In general, the growth opportunities of noncore segments should have less impact on leverage decisions than the growth opportunities of the core segment of a firm. Using the Compustat segment tapes, we show that (1) noncore segment growth is negative!y related to leverage and (2) tbc extent to which growth is related to leverage is as important for noncore segments as it is for core segments or for the firm as a whole.
Theories of optimal capital structure based on the agency costs of managerial discretion suggest that, in some cases, the adverse impact of levtrage on growth increases firm value by preventing managers from taking poor projects (Jensen, 1980 , Stulz, 1990 . Hence, the negative relation between leverage and growth could be due to the fact that leverage restricts managers of firms with poor 1 See Bernanke, Gertler, aatl Gilchrist (1993) for a review of this literature.
"See Harris and Raviv (1931;  for a review of capi!al structure theories.
investment opportunities frtim investing when they should not. In our sample, the negative relation between leverage and growth holds strongly only for firms with IJW Tobin's q ratios, or firms that do trot hav;-valuable investment opportunities known to o&de investors. The fact that leverage iowers the growth of such firms is consistent with the agency costs of managerial discretion view that debt has a disciplinary role.
Though several authors have related investment to leverage, they reach conflicting conclusions using approaciics that differ substantially from the direct approach used in this paper. First, Whited (i992) shows that investment is more sensitive to cash flow in firms with high leverage than in firms with low leverage. Cantor (1990) shows that investment is more sensitive to earnings for highly levered firms. Kopcke and Howrey (1994) use balance sheet variables as separate regressors in the investment equation, and argue that t!lese effects are not important. Opler and Titman (1994) show that sales growth is lower for firms in the three highest deciles of leverage, but especially so within distressed industries. When they split their sample by size, they find that leverage has a positive effect on sales growth for large, highly levered firms that are not in distressed industries. Sharpe (1994) shows that the effect of sales grow;li C)II ~rrtp;tiyrnrni depends on leverage. In particuiar, employment for highly levered firms is less sensitive to sales growth during recessions.
Our paper proceeds as follows. Section 2 introduces the data. In Section 3, we present our results on the correlation between leverage and growth. Section 4 investigates the relation between leverage and growth for noncore business segments of diversified firms. In Section 5, we show that the relation between leverage and growth is driven by the firms in our sample that do not have good investment opportunities. Section 6 tests the robustness of our results using different samples as well as different measures of growth opportunities, leverage. and growth. Section 7 concludes.
Data
In this section, we present our base sample. We have chosen this sample of large industrial firms for several reasons. First, if there is a relation between growth and leverage, we would expect it to be weaker for large firms that are established and have already used public securities markets. Showing the existence of a relation for these firms is more convinc%g than finding a relation in a sample dominated by small firms. Second. a relation between growth and leverage for small firms has weaker implications for aggregate economic growth than does a relation between growth and leverage for large firms. Third, the data we need are generally more available for larger firms. Thus, the ccmposition of our sample is not significantly affected by data omissions. This issue is important because, were we to extend our analysis to small firms. a substantial fraction of the yearly data would be incomplete. The population of firms that repot-t complete data might then be differei~t ir! subtle ways tl?at could influence our conclusions.
Because of these considerations, we restrict the base sample for each year to firms with one billion dollars in sales in 1989 dollars. This restriction dots nc* create a sample selection bias, because our analysis focuses on how those firms that meet our size criterion in a given year grow in subsequent years. All of the data are obtained from Compustat (including the research tapes). The sample spans the years 1970 to 1989. We restrict our sample to industrial firms (SIC codes between 2000 and 2999) to avoid concerns with regulation. Firms included in the base samp lc must have elata on sales, number of employees, and capital expenditures for the base year (year 0) and year + 1. The base year is the year from which growth is measured. The sample contains 640 different firms: of these 640 firms, 142 firms satisfy our sampling criteria every year.
Throughout the paper, we use three growth measures. The first is net investment in year + 1 divided by the book value of fixed assets in year 0. Net investment is measured as capital expenditures in year + 1 minus depreciation. The second measure is the growth rate of real capital expenditures, defined as the ratio of capital expenditures in year + 1 adjusted for inflation (using the CPI) to the capital expenditures in year 0, minus one. This measure captures the rate of change of investment. Our final measure is the ratio of the number of employees in year + 1 to the number of employees in year 0, minus one. This measure captures the growth rate of employment. For the growth rate measures, we also use measures computed by taking the ratio of year + 3 to year 0. Table 1 provides summary statistics on our growth measures.
Our main results use the same definition of leverage, namely the ratio of the book value of short-term and long-term debt to the book value of total assets. in comparisons of leverage across firms, a market value measure of leverage would give too much importance to recent changes in equity values. If we regress growth measures on a market-based leverage measure, we could be regressing growth on the market's expectation of growth as reflecte&J in the firm's stock prize, producing a negative relation between leverage and growth. In contrast, the book value measure of leverage does not reflect recer!t changes in the market': \r-lv--. . . ..-tion of the firm. Table 1 provides statistics :i3r our leverage measure. The spread of leverage is nontrivial for each year in the sample. Typically, the 25th percentile of leverage is about 30% lower than the median, and the 75th percentile is about 30% higher.
To investigate the relation between growth and leverage, we control for variables that affect the growth measures we use. We first control for Tobin's q, the ratio of the sum of the book value of debt and market value of equity to the re";\iacement cost of the firm's assets, since firms with higher q's have more valuable growth opportunities. Replacement cost is estimated using the Lindenberg and Ross (1981) algorithm with the modifications described in Lang, St&, Table i Growth. leverage. and investment opportunity set measures The sample period is 1970 1989. included firms hale St billion of saies in 1989 dollars for each ycat in which they appear in the sample. All data are obtained from Compusrar. Investment is capital expenditures minus depreciation for year + i divrded bq' the book \'a!:~ of fixed ssscts at the end of year0. Employment growth is the percent change in cmploymrnt. Capital expenditures ,grow!b is the percent chznge in capital expenditures adjusted for int?ation. Book leverage is debt divided by totat assets( Market leverage is debt divided by hook debt plus the market \aiuc ofcquity. All growth measures are obtained by comparing a variable at the end of the year in which the firm enters the sample to its value at the end ofthe following(third) year for one-ycar(three-year) growth measures. Cash Aow is gross of inlercst payments. (1989) . I able 1 provides summary measures for Tobin's q for the firms in our sample. We also control for cash flow before interest expense divided by totat assets. Fazzari, Hubbard. and Petersen (1988) . Hoshi, Kashyap, and Scharfstein j199t). an2 others, provide evidence that investment is related to the availability of internal iunds.3 Usual cash fIow measures are net of interest expense. Hosvevcr, cash flow net of interest expense only partially captures the effect of leverqe, 'See Kaplan and Zingales (1995) for a criticai perspective of these results. because firms with higher interest expense have greater leverage. Consequently, cash flow net of interest expense may proxy for a firm's capital structure rather than for the availability of internal funds for investment. To identify the relation between capital structure and growth. it is therefore better to USE a cash flow measure gross of intcrest, since such a measure is less dependent oq a firm's capital structure. This measure is still somewhat affected by a firm's capital strurture because a firm's tax payments depend on its capital structure. Table 1 provides summary statistics for our cash f?ow measure. We also control for sales growth from year -1 to 0 to allow for a multiplier effect. Table 2 shows the correlations among the variables used in this study. There is a strong negative correlation between book leverage and each growth measure. At the same time, however, leverage is negatively correlated with ~1, and 9 is positively correlated with all growth measures. In addition, leverage Is negativeiy correlated with cash flow before interest. which itself is positively correlated with most growth measures. Not surprisingly, the correlations of market value leverage (defined as the ratio of book debt to the sum of book debt plus the market value of equity) with the growth measures have the same sign. but are stronger than the correlations of book leverage with the growth measures. Though these correlations lead to the conclusion that there is a negative relation between growth and leverage, this relation could result from the relation between leverage and (1, cash flow, an2 accotmting earnings. We must therefore consider multivariate regressions which will allow us to estimate the relation between growth and ieverage while controll;ng for these other variables. The high correlation between market leverage and book leverage indicates that the choice of a leverage measure may not be very important. In Section 6. we show that our results also hold with the market measur-e of leverage.
Regressions of growth on leverage and other firm characterisiks
In Table 3 , we present regressions of the growth measures on leverage, the control variables discussed above, and a constant, plus indicator variables for each year. Growth can be high for firms in a given year because of the business cycle. If, simultaneously, leverage happens to be low, we might find a negative relation between growth and leverage, because leverage proxies for business cycle eflects. To avoid this, we estimate the reiation between growth and leverage in regressions with indicator variables for ea.ch year. We do not reproduce the coefficients for these indicator variabies. In all regressions, we use the White adjustment for heteroskedasticity, since the error term for individual firms is likely to be correlated within industries. In Section 6, the alternative approach of estimating the regressions year by year leads to similar results when we control for variables that might explain growth in the absence of leverage. Table 3 shows that there is a strong negative relation between book !everage and growth. One way to evaluate this relation is as follows: the average one-year growth in capital expenditures in the sample is 11 .l%, and the average book leverage is 24%. Our point estimate for the Ieverage coefficient implies that a firm that has half the average book leverage would have capital expenditures growth of about 16.3 % instead of 1 l.l%, a difference of about 50%. Therefore, the relation is economically important. Cash flow has a positive effect on growth for all regressions. The multiplier effect captured by sales growth is significant in all regressions. Capital expenditures are associated with subsequent increases in employment and decreases in capital expenditures growth. Table 3 faegresslons of growth measures on le\crage The sample period is 1970 1989. Included firms h3i:e S 1 billion of sales in 1989 dollars for each year in which they appear in the sample. All data are obtained from Compustar. Inve>!ment is capitai expenditures at year 0 minus depreciarion divided bp fixed assets (FA) at the end of year 0. Capital expenditures growth is the percent change in c;api:al expenditures adjusted for infiation. Employment grow:h is the percent chsnge in cmpioymen\. Book leverage is defined as ! he ratio of totai debt IC, the book value of total assets, and L; is dclincd as the ralio of the market value ofequi~y plus ihc batik v:!iur of debr to the repiacemeni cost of the assets. Ail explanatory variables are computed for the base year; flow variables are normalized using total assets (TA) at the end +f the previous year. p-values are in parentheses. The results in Table 3 do not control for ict~~xtr~~ effects. One approach to controlling for industry effects, cited in the capita; structure literature, is to allow for industry indicator variables (see, for instance, Bradley, Jarrell, and Kim. 1984) . The problem with this approach is that we are specifically concerned with whether firms that grow more in an industry have higher or lower leverage than other firms in the same industry. Therefore, instead of using industry indicator variables, it makes more sense to adjust all of our variables --except for the year indicator variables -by the industry median. For each firm then, we compute the number of firms with the same four-digit SIC code. If there are five or more firms with the same four-digit code, we subtract from each firm characteristic the median industry value. If there are fewer than five firms with the same four-digit code, we compute the number of firms with the same three-digit code. If this does not produce an industry with at least five firms, we then go to the two-digit code. Table 4 Industk-y-adjusted regressions cf growth measures cm kuzrepe
The sample period Is i97O-1989. Included firms have Sl billion of sa!es m 1989 doilars for each year in which they appear in the sampie. Ali data are obtnincd from Compustat. imestmcnt is capital expenditures at year 0 minus depreciation divided by fixed assets IFA) at the end of year 0. Capital expenditures growth is the percent change in capital expenditures adjusted for inflation. Employment growth is ihc percent chanpe in employment. Book leverage is the ratio of to?al debt to the book value of ?otnl assets. and cl is the reti ofthe market value of equity plus the book value of debt to the replacement cost of the assets. All explanatory variables are computed for the base year: ffc~ variables are nomlalized using total assets (TA) at the end of the previous year. p-values are in parentheses. Table 4 provides the regression estimal*7 obtained after adjusting ali sariahles for industry effects. Again, we find a strong relation between L&rage and growth. The interpretation of the results obtained here is that firms with greater leverage than the industry median grow less than the industry median. This result holds even though we control for cash flow, capita! expenditures, sales growth, and q. The control variables have the etkct we would expect: indttstryadjusted growth is positively related to industry-adjusted cash flow, sales growth, and oC Typically, 4 is five times book leverage and ten times cash flow divided by total assets. Therefore, for investment. a firm with twice the median leverage has 1.0 have a y equal to twice the median 4, or a cash flow equal to twice the median cash flow, to have investment equal to the median. These results mean that the cash Jaw, leverage. and q coefficients have almost equal economic significance in the investment equation. For the other growth measures, the economic significance of cash flow is greater than the economic significance of leverage for the employment growth measures, but not for the capital expenditures growth measures. For capital expenditures growth, the economic significance of leverage is greater than the economic significance of 4; the opposite is the case for the employment growth equations.
One important way to directly assess the economic importance of the relation between ieverage and growth is to investigate whether the relation between growth and debt service is stronger than the relation between growth and cash flow, Earlier literature focuses on cash flow net of debt service. thus assuming that the effect on growth of a dollar more of debt service is the same as the effect on growth of a dollar less of cash flow from operations. We have argued here expenditures at year 0 ininus depreciation divided by fixed assets (FA) at the end of year 0. Capital expenditures growth is the percent change in capital expenditures adjusted for inflation. Employment growth is the percent change in employment. Debt service is defined as interest paid divided by total assets. and y is rhc ratio of the market value of equity plus the book value of debt to the replacement cost of the ass.ts. All explanatory variables are computed for the base year; flow variables are normalized using total assets (TA) at the end of the previous year. p-values are in parentheses. The la:, row provides p-values for the test that the coefficient on debt service is equal to minus one times the coeficient on cash flow. that there should be a multiplier eRect of leverage, i.e., that a doflar of debt service reduces liquidity and increases the cost of outside funds. Table 5 provides direct evidence on this issue. For ah regressions, the coefficient on debt service is substantially larger in absoiute value than the coefhcient on cash flow. For the investment equation, the coethcieni on debt service is afmost twice the coefhcient on cash flow in absolute value, suggesting that there is a substantial multiplier effect to leverage compared with cash flow. It follows that regressions that consider leverage only through its effect on cash flow net of interest payments seriously underestimate the relation between leverage and fir--growth.
One concern about the results in this section is that all our regressions are estimated using ordinary least squares, which could bias our coefficients to the extent that leverage is not a predetemlined variable b:lt depends instead on management's knowledge of the firm's investment opportunities. To investigate this possibility, we set up a system of two equations, one for growth and one for leverage, which we estimated simultaneously. allowing leverage to depend on future growth and growth to depend on leverage. Although not reproduced here, our results for the relation between growth and leverage using this approach are similar to the results reported in this section. Unfortunately, the other regression coefficients seem sensitive to the specification of the two equations, suggesting that the regressions presented in this section are more robust than those estimated in a two-equation system.
Leverage and the growth of noncore segments of diversified firms
The theoretical capital structure literature implies that firms with valuable growth opportunities should choose low leverage. Smith and Watts (1992) provide supportive evidence in cross-sectional regressions of leverage on growth opportunities and Jung, Kim, and Stuiz (1995) show that firms with valuable growth opportunities are more likely to issue equity when they raise external funds. This evidence raises the question of whether the relation between growth and leverage arises because leverage proxies for growth opportunities that are not captured by our other proxies for growth opportunities. This problem is similar to another problem in the literature that relates investment to cash flow. In that literature, a positive relation between investment and cash flow could be accounted for by the role of cash flow as a proxy for investment opportunities. It has thus become common to investigate samples in which liquidity differs and growth opportunities are the same. For instance : Hoshi, Kashyap, and Scharfstein (1991) compare the relation between cash flow and investment for Japanese firms that belong to a Keiretsu and those that do not. The argument is that, since the Keiretsu provides liquidity, cash flow should not be closely related to growth for Keiretsu firms.
To understand better whether leverage proxies for unobserved growth opportunities, we follow here the strategy employed by Lament (1993) who investigates whether a change in liquidity not associated with a change in growth opportunities affects investment. Iiis insight is to look at nonoil divisions of oil companies when the price of oil falls. These companies surer a liquidity shock, but ;his liquidity shock shouid not correspond to a worsening of the investment opportunities of their nonoil divisions. Lament's finding that oil companies cut investment in nonoii divisions following a drop in oil prices is evidence in support of the role of liquidity. I-Iere, we follow the same strategy but with a different motivation and a different sample. When management of a diversified firm chooses its leverage, it does so based on its informa.tion about growth opportunities for the firm as a whole. However, the growth opportunities of divisions removed from the core of the firm should not have much impact on the firm's capital structure. Consequently, if leverage proxies for growth opportunities, the relation between leverage and growth should be much stronger for core divisions than for noncore divisions.
To investigate this issue, we use the Compustat segment files from 1986 to 1991. In each firm, we designate a segment as a 'core' segment if its four-digit SIC code is the main SIC code of the firm, and Jassify other parts as noncore segments. To ensure that the firm has segments with sufficiently different growth prospects, we require that the firm has segments in different one-digit SIC codes. We only use segments with $20 million of sales or more that are in one-digit SIC codes 2 and 3. With this approach, we obtain 2,566 capital expenditures observations for noncore segments, and 950 capital expenditures observations for core segments. As shown in Table 6 , the median ratio of the book value of a firm's core segment to the book value of the firm's total assets (core segment capital expenditures to total capital expenditures) is 0.42 (0.47), whereas the median ratio of the book value of a noncore segment's assets to the book value of total assets (noncore segment capital expenditures to total capital expenditures) is 0.19 (0.20).
The segment files have limited information about segment investments, assets, and profitability. Consequently, we cannot estimate regressions similar to those in Section 3 at the segment level. Further, firms reclassify segments over time so it is difficult to link segment data from year to year. To eliminate this problem, we regress the dependent variable on the segment's ROA for the same period, and on the firm's book leverage from the previous period. We use two different dependent variables. The first is a segment's capital expenditures net of depreciation divided by total assets. This dependent variable is the segment equivalent of the investment measure we use. The second dependent variable is a segment's capital expenditures without subtracting depreciation. This measure provides a sense of how financing within the firm is related to leverage. A core division could have net investment related to leverage simply because it has a lot of fixed assets and hence substantial depreciation, even though that division is not growing. Table 6 also provides regression results for industrial firms listed in the !5 Compustat tape with sales of $20 million. Thus. the segment levei regressionsare similar to regressions for firms that satisfy a size cutoff that is similar to the one we use for the segments.
We find that the coefficient on ieverage is always negative and significant. At the firm level, we find that leverage matters when we estimate similar regressions even when we include firms as small as those with $20 million of sales. There is little difference between the coefficients on leverage in the firm regressions and the noncore segment regressions. Throughout the table, there is no evidence to support the view that the capital expenditures of noncore segments are less sersitive to leverage than the capital expenditures of firms. Compared to core segments, we find that for capital expenditures minus depreciation di$ded by totai assets, the coefficient on leverage is larger in absolute value for core segments than for norwre segmetlts; the opposite holds for capital expenditures divided by total assets. The evidence in Table 6 does not seem consistent with the argument that the negative reiation between leverage and growl,h obtains because the endogeneity of leverage makes it a good proxy for gro&th. The extent to which the evidence in this section attenuates concerns about the proxy issue depends on whether our definition of core segments is appropriate. In Table 7 , we use two different definitions of core segments. First. we identify as a core segment any segment that has the same two-digit SgC code as the firm's primary two-digit SIC code. Second, we avoid using SI'C codes altogether and identify as the core segment the segment that has the largest sales. It is interesting that in this second case the median ratio of core segment assets to firm assets is the highest, 0.460, and that the core segment defined this way receives more than haif the firm's total capital expenditures. Nevertheless, the results of Table 6 still hold irrespective of the definition of the core segment. in fact, when the core segment is defined as the segmerlt with the largest sales, the leverage coefficient in the net capital expenditures regression is just about the same for core and noncore segments ( -0.036 versus -0.037). As in Table 6 , the leverage coefficient is higher in absolute value for noncore segments when the measure of growth is capital expenditures gross of depreciation. In Table 8 , we investigate whether our results are sensitive to the measure of leverage used. We estimate our regressions using three different measures of leverage: interest payments relative to total assets, market leverage, and the ratio of long-term debt to total assets. Again, we find that noncore investment is negatively related to leverage. The coefficient on leverage is greater in absolute value for core investment when the dependent variable is investment net of depreciation and is smaller for core investment when the dependent variable is investment gross of depreciation. Finally, we investigate whetirer our results hold year by year as well. Although not reported here, we found that the relation documented in Table 6 holds for every year in our s;l-!lple.
Growth opportunities and leverage
The strong negative relation between leverage and growth at the firm and segment levels raises the question of whether leverage uniformly lowers growth regardless of whether a firm has good investment opportunities. Much of finance theory implies that leverage should have less of an effect for firms whose valuable investment opportunities are recognized by the capital markets, i.e., firms with high Tobin's cl. In contrast, leverage should have a negative effect on growth for firms doing poorly because of a lack of recognized investment opportunities, poor managerial performance, or other masons. The cost of capital of these firms increases with their leverage because, in contrast to firms with valuable investment opportunities, it is not clear that funds raised cxternally will be used profitably. The alternative hypothesis is what we call the 'naive liquidity effect,' namely that leverage reduces investment and growth irrespective of investment opportunities. A related liquidity argument is that leverage should reduce growth more for firms with valuable growth opportunities, because such firms have greater informational asymmetries, thus outside funds are more expensive for them. In this section, we investigate these hypotheses. Table 9 provides evidence on what happens to the relation between growth and leverage when growth opportunities are allowed to affect the impact of leverage on growth. In the regressions shown in Table 9 , we allo;q the relation berween leverage and y to differ between high-and low-q firms, where high-q Table 9 Investment opportunities and the relation bcrwccn gro;lth and icvcragc 'The sample period is 1970 1989. Included firms have Sl billion of salts in 1989 dollars for zch yc;:: in which they appear in the sample. All data ar e ohtaincd from Compustat. In\estmcnt IS capitai expcndrturcs in year + I mums depreciation divided by iixed ass& (F-A) at the end of ytar 0. Capital expenditures growth is the percent change in capital expznditures adjusted for inflation. Employment growth is the percent change in employment. Book leverage is defined as the ratio of total debt to the book value of iota1 assets. and q is the ratio of the market vaiue of quit! plus the book value of debt to the rcplacemcnt cost of the assets. All explanatory variables arc' computed for, the base year; ROLV variables are normalized using total a~cts (TA) at the end of the prcvlout year. p-values are in parentheses.
---.. --------- firms are firms with q > I. The I?-values for the differenci: in ihe leverage coefficients for high-and low-q firms are not reported, since in ali cases the coefficients are different at the 0.01 level. These regressions indicate that investment, empioyment, and iiivestment growt,. 11 for !ow-q firms are significantly negatively related to leverage. In contrast, for four oust of five regressions. there is no significant relation between growth and leverage for high-q firms. in half of these cases, the estimated coefficient is positive. For the one-year invest. ment growth, leverage has a significant negative coefficient for high-q fkms. but tk coefficient is three-fifths what it is for the BOY-q firms. The strong negative relation between growth and leverage for the whole sample therebe becomes largely insignificant when we focus on high-q firms. suggesting that the dificu!ties of borrowing against growth opportunities are not a serious impediment when these opportunities are recognized by outside investors. Therefore, if leverage reduces growth, it is through the inability of highly levered firms with poor or unrecognized investment opportunities to obtain external funding. Capital structure theories suggest that firms with good investment opportunities should have low ieverage. This means that if the causal relation runs only from growth to leverage, we would expect a negative relation between leverage and growth for high-q firms. Since we find no such reiation, it is important to determine whether firms take capital structure theories so seriousiy that there is Table 10 Industry-adjusted results for the relation between growth and Ieverage The sample period is 197CLl989. Included firms have %I billion of sales in 1989 dollars for each year in which they appear in the sample. All data arc obtained from Compustat. Investment is capital expenditures at year 0 minus depreciation divided by fixed assets (FA) at the end of yea: 0. Capital expenditures growth is the percent change in capital expenditures adjusted for inflation. Employment growth is the percent change in employment. Book leverage is the ratio of totai debt to the book value of total assets. 4 is the ratio of the market value of equity plus the book value of debt to the replacement cost of the assets. All explanatory variables are computed for the base year: Row variables are normalized using total assets (TA) at the end of the previous year. All variables are industry-adjusted except that the firm's q is used to compute the interaction variable multiplying book leverage. p-values are in parentheses. Our results are not explained by a lack of variation in leverage for high-q firms, however. Not surprisingly. both the mean and median of leverage are lower for high-q firms. The interquartile range for high-q firms is 0.157 around a median of 0.199 whereas the interquartile range for low-q firms is 0.132 around a median of 0.244. However, the ranges for high-and low-q firms are similar. More than 25% of the high-q firms have leverage in excess of the median leverage of low-q firms. Consequently. variation in leverage is substantial for both high-q and low-q firms. Our results show that this variation does not explain cross-sectiona! variation in growth for high-q firms, but does explain this cross-sectional variation for low-q firms.
Because of the existence of industry effects for leverage emphasized by Bradley, Jarrell, and Kim (1954) . it is important to investigate whether our results reflect the fact that, even though we have variation in leverage, this variation is only across industries, so that leverage is a proxy for industry effects. Table 10 shows that, when we use industry-adjusted data, there is no relation between leverage and growth for high-q firms, except for the one-year capital expenditures growth where the p-value is 0.056.
Alternative specifications and samples
In this section,. we investigate the robustness of the strong riegative relation between leverage and growth for low-q but not for high-q firms. To do so, we change the sample and the measures of leverage and growth opportunities.
In the regressions presented so far, we use book leverage as our measure of leverage. In Table 11 , we present resuits using alternative measures of leverage. We only show results for the investment and employment growth regressions. since the other regressions lead to similar inferences. For all measures except market leverage, there is a significant negative relation between growth and leverage for low-q firms, and no significant relation for high-q firms. Note, however, that one of our measures is book equity divided by total assets; for this measure, leverage falls as the variable increases. The coefficient on this variable is therefore positive and significant for low-q firms. For market leverage, there is a significant negative relation between growth and leverage for both high-and low-q firms. Further, the difference between the coefficients on leverage for highand low-q firms is small and insignificant. These regressions show that using market leverage can lead to different results. This finding is not too surprising, since the firms with the highest market leverage tend to be the firms with the worst growth opportunities for given book leverage.
In our previous analysis, we only consider q as a measure of investment opportunities. In Table 12 , we use alternative measures of investment opportunities. Two of these measures are forward-looking; one is not. One concern is Table 11 Alternative leverage measures
The sample period is 197&1989. Included firms have $i billion of sales in 1989 dollars for each year in which they appear in the sample. All da13 arc obtained from Compustat. Investment is capital expenditures at year 0 minus depreciation divided by fixed assets {FA) at (he end ofycar 0. Employment growth is (he percent change in employment. Book leverage is the ratio of toial debt to the book value of total assets at (hi -end of the base year (TA).
Market leverage is debt divided by the sum of debt plus the market value of equity. Interest denotes interest expense. Equity is the book vaiuc of equity. p-values are iu parentheses. that leverage is killing off growth opportunities altogether, so that whenever leverage matters, firms have q's iess than one. A test that investigates whether this concern is legitimate uses the industry q as a measure of investment opportunities. This test shows no relation between growth and leverage for firms in industries where q is greater than one. Second, we use market-to-book ratios to rneasiue investment opportunities. Again. we find no relation between growth and leverage for high market-to-book firms. but we find a significant negati\:e relation fcu iozv market-m-book firms. Finally, we use sales growth. This measure is rmt forward-looking. The result that ?he relation between ;rawth and leverage depends on q does not hsld when we use this measure. In Table 13 , we investigate alternative smples. We first address the mue of whether our results are due to inc!nding distressed firms in the sampte. We therefore investigate the relation between leverage and growth for the hetter Table  13 Alternative samples Small-firm sample performing firms. We show estimates that include only firms with a return on assets above the sanjple median. Tt is not the case that the relation between leverage and growth on:y holds for the worst performing low-q firms. Consequcntly, our results cannot be explained by firms in distress. Although we do not report the resuits here. we aiso divide the sample into firms that perform better and worse than their industry median. Again. our results hold up for these two subsamples. Our results also hold for the recent past, based on a sample that includes only the 1980s. In the lazt two columns of the table, we abandon our base sample altogether. These columns provide estimates for firms too small to belong in the base sample. Since there are many firms with sales of less than $1 billion, we had to restrict the sample and did so as follows. We select randomly each year the same number of industrial firms with sales between $20 million and Sl billion. A firm that appears in the sample in a given year can reappear four years later if it still exists and still satisfies our size restrictions. Cleariy. the Table 14 Summary results for yearly regressions
The regressions of Table 6 are estimated for each year scparateiy. T!le mean and median coefficients for the leverage variables are reported with the cross-sectional p-values repor'cd in parentheses. The samp!e period is 1970 1989. Included firms have 61 billion of sales in 1989 dollars for each year in which they appear in the sample. Al1 data are obtained from Compustat. Investment is capital expenditures at year 0 minus depreciation divided by fixed assets (FA) at the end of year 0. Capital expenditures growth is the percent change in capital expenditures adjusted for inflation. Employment growth is the percent change in employment. Book leverage is the ratio of total debt te the book value of total assets, and y is the ratio of the market value of equity plus the book value of debt to the replacement cost of the assets. BLLQ (BLHQ) is book leverage times an indicatl>r variable that takes the value one for firms with q smaller (greater) than one. p-values are in parentheses.
----_. regressions for small firms lead to resuhs very similar to those obtained for the base sample.
In Table 14 , we estimate our regressions annually to frrrther investigate the robustness of the results. This approach allows the relation between growth and leverage to differ across years. It should be clear from the results in Table 14 ihat there is a stable negative relation between leverage and growth for low-q firms and no such relation for high-q firms. Finally, we estimated the regressions using a fixed sample throughout the 20-year period. Although not reported here, these estimates support our results.
Conclusion
In this paper, WC show that there is a negative relation between Ieverage and growth. Documenting such a relation is important, since many capital structure theories suggest that such a relation should exist because firms with high leverage might not be able to take advantage of growth opportunities. and because firms with poor growth opportunities should be prevented from dissipating cash flow on poor projects. Since managers choose leverage using their private information about the firm's growth opportunities, it could be that leverage is a proxy for growth opportunities. We address this issue by showing that the negative relation between growth and leverage also holds for noncore business segments of diversified firms, even though the growth oppol-tunities of noncore segments should have little impact on a firm's capital structure.
We then show that the negative relation between growth and leverage exists only for firms with low Tobin's q. This result ho!ds: 1) within and across industries. 2) for different measures of leverage based on book va!ues, 3) for different measures of investment opportunitlus, 4) for different estimation methods, 5) for subsamples of better performing firms, 6) for subperiods, and 7) for small firms.
A number of authors have investigated the relation between liquidity and growth, proxying liquidity mostly by cash flow or liquid assets on hand. With few exceptions, these authors have paid littie attention to teverage, even though the theoretical arguments used to motivate their research seem to apply more strongly to leverage than to operating cash flow, because increased 'leverage reduces both current funds available for investment as wcli as the firm's abihty to raise additional funds to invest. We show that leverage indeed matters more than operating cash flow.
In the literature. it has been difficult to determine the extent to tihich the relation between liquidity and growth is due to !iquidity being a proxy for future growth. For instance, firms with low cash Ilow could have low investment simply because they have few worthwhile investment oppcrtunities. This difficulty has led authors to focus on subsamples in which this spurious causation is uniikely to be important. We pursue the same approach in this paper when we focus on the capital expenditures of noncore segments of diversified firms. For these segments, leverage should matter little if its success in the fn-m-level regressions is due to its role as a proxy for future growth. In contrast. we find that leverage is as important for noncore segments as it is at the firm level.
5inding that leverage is negatively associated with growth only for low-q firms suggests that the negative effect of leverage on growth affects only those firms with good investment opportunities that the market does not recognize and those firms that do not have good investment opportunities, but might want to grow anyway. If the sample of low-q firms is mostly composed of firms that have marginal growth opportunities and poor performance, the fact that leverage acts like a brake on their growth might be beneficial for their shareholders. It might also provide support for ca@tai structure theories, such as Jensen (1986) and Stulz (1990) , which emphasize the disciplinary role of debt.
